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Pa^^e r Fill er • 

The invention deals with the production of paper or similar f iber-conts^ining 
web materials. With the invention, a composition is proposed which serves 
as a replacement for fibers in this type of materials; that is, a filler com- 
position or an extender, as well as a process for the production of a fibeiv 
containing web material with a filler composition, and finally, a paper-type 
material which contains a specified filler. 

In the production of paper it is customary to add to the fiber web a specified 
quantity of finely divided inorganic filler; by this means, a saving of ex- 
pensive cellulose or other fibers is achieved and opacity, color, and surface 
properties are improved. One filler extensively u;zed is clay; chalk or cal- 
cium carbonate is also employed. The quantity of filler permissible in Darker 
production is limited by the fact that fillers impair the stren^Tth of the pa- 
per. 

The objective of the invention is to develop a paper filler composition which, 
even when employed in considerable quantities, lep.ds to no significant loss 
oJ* strength, as nornially occurs with smaller quantities of known fillers. 

It was then found that the tendency of filler particles to weaken the bonds 
between the fibers decreas-ivs when one combines a f ine-particled, cationic, 
inorganic material like calciuirj carbonate with a synthetic pol;>aiieric resin, 
so that the resin particles adhere to the surface of the filler particles. 
It v/as further discovered that for this purpose the synthetic polymeric resin 
could be anionic. The inorganic filler particles can be cationic as supplied, 
or they can be ma-de cationic by appropriate treat"ent. The cationic treatment 
of inorganic fillers is known; for exa^n^le, calciur; carbonate can be mixed 
with a sinali quantity of cationic starch, in oT-der to rive it a positive 
seta potential. 
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Preferably, the anionic properties of the synthetic pol;)/nmeric resi-n and the 
cationic properties of the inorganic filler are equal, so that the filler 
coiTipositicn has a zeta potential of practically 0. 

The object of the pre^ient invention is a cornr.'Of:ition for the replacement of 
fibers in a pa]:'er-type v;fi"b material on the "basis of a f ine-particled inor- 
ganic filler like calcium carbonate, which is so characterized that the 

-f^-l^-^^^-o^^^?s— in-44^e— 1^-^^^ 

supplied, or are made cationic, and the filler is combined with an anionic 
polymeric resin* 

The comnosi tion is surnlied preferably in the form of an aqueous dispersion. 

The pref:?rred inorf:.'ir:ic filler is calcium carbonate, v/hich is advantageously 
milled so that the particle size is less than about 50 millimicrons. Other 
suitable inorganic fillers for the invention composition are calcium silicate, 
talc, clay, diatomaceous earth, calcium sulfate, silicic acid, sls well as a 
mixture of calcium sulfate and calcium phosphate (knovm in the trade as "Syl- 
cid White"), or mixtures of these f illers, 

A cationic calcium carbonate vjhich can find use in the coTTiposition is sold 
in Italy by the Silca compp.ny under the trade name i-'ICOCBj.L. It has the par- 
ticle size distr j biition shown in the attached fij^Ture (according to the 
Coulter counter methvod). 

The resin is a synthetic pol^'^Tler, v/hich is preferably supplied in the form 
of an aqueous l:^tex. Upon dTvir.f^ of the latex at rooiTi temperature, the 
preferred resins are not film-forming, or they lead to an inelastic film, 
that is, a film v/ith a stretch limit or break elongation of less than 20U% 
and oreferabiy loss than 20;^. The preferred vol^/mer is a styrene/butadiene 
copoi^rTiier v;ith a styrene content of at iea,ct 6C;1) by v/eignt. An especially 
preferred pol^-.Ti^or is sold under the tra.de name ?OLr-X— IIjlO. 

ether suit;::-ble anionic synthetic resins for the invention composition are 
anionic latires jf nr;l;,r^/inyl acetate or of acr^/lic copclwiors. It has al- 
re;.:.dy bo-:.'!'? nro^-o^- ccmi>ine a f ine-i^articled inorg'inic filler like cal- 
c ^ V' T i"; r b o n ' ; L e \ i x : : .u ti c l ' ; ■ j r 'IjVbv • ' 'C'. \] r r o n j 2. n no r v lie rr o o rn o r j i n c rd e r 
to proouce a pap^^-r r:i~io?^ ( ^rv-PS 1 $55 015 ), howev^^r the polyiner must be 
co:::bi2jed a coa'^i: tin;- a.^ent like bora:-: or alurn, in c=ro^^r to produce 
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a g-el which surrourr.ls the particles and leads to the agglcmeration of the 
inorg:anic filler. This is conpletely contrrir;/ to the concept of the pre- 



sent invention, v/hicli is that the cat.i.onic filler is s\:rrounvied by an anionic 
resin layer t!irou>4- approximate equalization of the ionic properties, so 
that as far a:: po33:blo, a,n aj,^3omeration is avoided. In the ccrnposition 
according to the in--ention, the resin forms a firmly adhering coating on 
the filler particles, v;}iich is not removed by screening:;:, purification, or 
cleaning;. 

l^.e composition can be obtained by mixing an aqueous latex of the resin 
with an aqueous suspension of the cationic inorganic filler particles. 
The latex is best added in a quantity of 1 to 20 parts by v:eig-ht of resin 
on 100 parts by wei/;ht of filler in the suspension (based upon dry weight). 
The filler composition thus obtained can replace 5 "to of the cellulose 



The filler composition according to the invention can be added to the 
pulp during' paiier production in the hollander, pulper, refiner, or to 
another rta^e of the preparation. The filler mixture in the form of a 



liquid suspension can he added to the pulp after the /acid sizir^^^ agent. 



The pulp co^itaininj the filler mixture is then processed into a ma.terial in 
web forrrj by means of cuntor^ary paj^er m^muf :;.cturin/; methods, that is, the 
pulp is converted ir-to moist v;ebs, and dried after dewaterin^r. The filler 
quantity in the pulp can be sufficient to attain a content of up to ^0% 
by weigi-it; for exaiiiiJe, 20 to by v/ei^ht of calcium carbonate or another 
filler, bar.ed upon the total weight of solid materials. 

A pulp containing the filler mixture is especially suitable af£ the top layer 
(liner ply) of a multi-ply paperboard. For this purr:>oce the bar^.is wci^yht 
o f th e f i 1 1 c? d . 1 i n . - r : 1 v i s ad v p,rt t r^.-^e n \} p. 1 v p.b n ) t 10 to 12 fr/rri" ^ Tin toi i .g-Y] 
its emplo:>'nHnt a.n the outer layer, the filler leads to the desired opacity, 
good surface stru-Cture and sha.pe stability withoi.it loss of strenp:th. v/ith 
the invention, fur Liv.'n;!ore, a paper-type fiber ^vcb material is oropcsed, 
for exa^rple, a pai-:?r or p:j.perboard , with a content of inorganic filler v/}:ich 
is so characterized t;:3t the filler particles adhere throu^^h ion:c adhesion 
forces to particles of a pclyrrieric resin. 



fibers. 




for example, a rosin/alum-siziri£r a/rent. 
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A surface active a^frent or retention aid can likev-ise be pres;ent in the 
invention compoGi tion. Surface active a^^ents or emulsifying agents al- 
ready contained in the latex should of courr^e be compatible with the cat- 
ionic filler. 

The equalization between the anionic and the cationic potential in the inven- 
tion composition insures that the cationic inorganic filler particles do not 
agglomerate or coa:^aii"nrte when the anionic latex is mixed with the filler 
suspension. 

For illustration of the invention and its advantages the following exair^ples 
will serve. The calciiam carbonate employed in these examples consists of 
0,6^ cationic starch and 99% CaCO- 



Example 1 

A typical paper produced according to the invention has the following compo- 
sition: 

Cellulose fibers 50 parts 

Calcium carbonate up to 46 parts 

Poli^ner 1 to 10 parts 

A high proportion of this filler can be present in the paper v/ithout notice- 
ably impairing its mechanical properties. The paper shov;s an improvement 
with respect to sm.cothness, uniformity, stability, opacity, and printability. 

In a comparison experiment with the filler according to the pre.^ent invention 
paper was produced v;ith 8 to 10;^ of a customiry filler ba^}ed upon clay, in 
which this filled pnper produced in the usual manner had a breakinf^ len,rth 
of 6500 m. For the investigation of the filler according to the invention, 
the 6 to lO/b of clay was replaced by 22';;o of the filler mixture according to 
the invention, and the quantity of cellulose pulp at the same time was 
correspondingly decrear.cd. The paper production then proceeded as Ijefcre, 
aJid the breaking len,"t;; of the paper containing the filler a-cccrding to the 
invention ^^^as only sli/i:tly below that of the Daper with a. cortont of b to 
lO;^ of clay, namely, 56CO m. For comparison it s ould be added that the in- 
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crease of the clay content of the paper from 8 to 10% to the higher value 
of 2?;^ leads to a decrease of the breaking lenvrth to about 1000 m. 



55 parts of a styrene/butadiene copol;y'Tner bonding agent v;ith a solids con- 
tent of 8 parts (^corresponding to 2:;o of pol\nneric bonding agent based upon 

ealc4-un^-eT'irbom-t-e^"~\-;^re-^^ 

containing AO'i of cationic, starch-treated calcium carbonate. The filler 
composition v/as added to a cellulose pulp v;hich contained I40O parts of 
cellulose (bae;ecl upon dry weight), v/hich had been beaten to a freeness of 
40° S.R. After several minutes of mixing v;ith the paper pulp, paper v/as 
produced with the aid of customary apparatus. 

The roilowin^ results were obtained, in comparison v/ith a customary paper 
loaded with 9>'^ of clay: 



2 

Easis v;t. in g/m 

Breaking length 
(length which crvri be 
supported v;lthout breaking) 
in m 

Elongation at rupture in -o 

Theoretical ash content 
in '/o 

Ash content in % 

Brightness 
Opac i ty 



V/ith clay 
as filler 

60 



4200 



3-7 



12 

9 

8'J 



V/ith filler according 
to the invention 

58 



AbOi) 
A. 4 

22.2 

18 

83 

77. 



S >:a.^x^le 5 

Sy parts of a 3tyror:{:/b'ut;idiene-copoiyrner bonding ai;_'ent v;ith a solids con- 
tent of 20 parts ( corresporjciing to 'y/j oi polv-Tneric bonding a^fent based ur^on 
the calciujn carVonnteJ were adaed to 1000 p'-rts of an aqueous suspension con- 
taining 4^:^ oi' ca:;io!iic caiciuiT: carbon;:,te. u'he filler cor-;-=o3ixion was added 
to 70u parts by wei/^l-t (dry of a cellulor.:e pulp as described in exam- 

ple 2. 
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The following results v/ere o'btained, in comparison \-iith a customary paper 
loaded with 9';^ of clay: 

V/ith clay v/ith filler according to 
as filler the invention 

2 

Easis \>reight in s/rri 60 60 

Breaking len^jth in m 4200 333Q 

Elongation at rupture in >-o 3,7 3,2 

Theoretical ash content in ^ 12 56.4 

Ash content in o 9 53«3 

Bri^tness 80 84 

Opacity 73 83 



Ibiample 4 

A filler conroosltion was produced as described in Example 3, that is, the 
quantity of polymeric bending a,^ent, based upon cationic calciujT> carbonate, 
was 5^S: 

20 parts by wei,-rht (dr;,' basis) of the filler ccmiosition was added to a 
pulp w}:ich contained 40 parts by weiifnt {dr:/ br.sis) of dewatered sulfite 
pxHv and 40 parts by v^eig-ht (dry basis) of bleached v/aste paper, v/hich had 
been beaten to a freeness of 65° R. 

In coiTiparison v/ith a customar;,^ paper containing: 6/0 of clay as filler, the 
follov:inn: results v;ere obtained: 







With clay 
as filler 


V/ith filler accordirif-r 
the invention 


Basis weight in 




50 


50 


BreaJcinr length 


in ir- 


4000 


5600 


Elonfrati^r: nt r\ 


i--t-:-re in % 




2.7 


Ash conterjt in ' 




6.0 


16.0 
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Example 5 

71 parts of a styrene/butadiene copolymer latex with a solids content of 
16 parts, which corresponded to 4/b of poljnncrric bonding a^rent based upon 
the calcium carbonate, were added to lOOC parts of an aqueous suspension 
containing 40> of cationic calciuni carbonate. The filler composition was 
added to 24OO parts by weight (dry basis) of a cellulose pulp and the mix- 
tnre so obta ined v/as emp lo yed in the produ cti on of t he liner ply of a multi - 
ply paperboard. 



In comparison with a customar;^^ paperboard v/ith a liner ply v/ith clay/talc 
filler the follov/ing results *vere obtained: 



Paperboard with Paperboard with 

clay/talc filler CaCO^ + 4% latex 

as filler 



Basis wei.Tht of board v;ith 
liner ply in g/ra^ 

Basis weight of board with- 
out liner ply in g/m? 

Basis wei^rht of clay-liner 
ply in g/m^' 

Total basit; weight in g/nr 

Ash content of loaded liner 
ply in fo 

Total ash content in 
Moisture content in 
3 Tightness 

/ ? 



72 

61.5 
10.7 

350 

10.5 

14 

5.6 

80.5 



60 
49.2 

10.6 

350 

24 
17 
6.2 

82.0 

A n 



Stiffness according tc Taber 
(machine direction) 

Stiffness accordint to Taber 
(cross direction) 

DennicoR wcix test 

Del:3jr:inriti on 



195 

100 
7 



>.3 



200 

100 
7 

6.8 



Translator's note: !*he basis wei^'^ht descriptions for the paperboard 

cojTiponents appear to be in error in the original 
German text* 

It is evident at once that, in spite of a con:n.dera,hle reduction of the 
weig?it of the expensive liner ply, the brightness is improved, v/hereas 
the mechanical properties remain the same. 
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Patent Claims 

1. Con:position for replacement of fibers in a paper-t2.^e web material 
based uoon a f Ine-particled inorganic filler like calciiun carbonate, 
sc characterizod thrit the filler is preaent in the form of particles 
with cationic potential and is combined with axi anionic pol;)Tneric 

res in > ^ 

2. Composition accordinf^ to claim 1, so characterized that it contains 
calcixim c:-.rbonate as filler, which is treated with cationic starch. 

3. Composition according to claims 1 or 2, so characterized that the 
resin is so chosen that a film formed from it is inelastic and has 

an elongation at rupture of 200fo maximum, preferably of less than 20%. 

4. Composition according to claims 1, 2, or 3, so characterized that the 
anionic resin is present as an aqueous latex. 

5. Composition according to claims 1, 2, 3, or 4, so characterized that 
the anionic resin is a styrene/butadiene copolymer. 

6. Composition according to claim.s 1 to 5, so characterized that the ionic 
properties of the filler and of the poisoner are equalized, so that 

the total com])osition has a zeta potential of essentially 0. 

7. Convi.^ositicn according to claim 6, so characterized that the resin par- 
ticles adhere to the individual filler particles. 

8. Composition according to claims 1 to 7> so characterized that it is 
present as an aqueous dispersion. 

9. Process for the production of paper, so characterized that one adds to 
the pulp for the paper production a mixture of an aqueous latex of an 
anionic resin and an aqueous dispersion of a particulate cationic in- 
organic filler, forms the pul-: into a v;ex v/eb, and after dewatering, 
dries it. 

10. Paperbo- rd or si:nilr:r web material containing f ine-particled inorganic 
fillers, so c}'^ a c t e r i zed tl'i.': t an an i on i c p o 2 yme r i c resin adh e re s w i th 
ionic force to the inorganic filler particles. 

Translation December 11, 1981 
CM}:/eak 
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